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ALI GUREL 


(1) (Cauchy-Schartz Inequality) Using the famous inequality x? > 0, prove 
that for any real numbers a;,b; we have 


(af +... 4.03) (Bf +... +02) > (arbi +... + andr)’. 


(2) (Victors Linis) Prove that, for any quadrilateral with sides a, b,c, d, 
a2 +b? +? x 1 
d? 3 


(3) (Nesbitt Inequality) If a,b,c > 0, prove that 
a b c 3 
> 


hate ea "a+b—2 


(4) If a,b,c are positive real numbers satisfying a? + 6? + c? = 1, find the 
minimal value of 


(5) (Iran-98) Prove that, for all x,y,z > 1 such that 4+ : +1=2, 


Jetytz> Ve-1+Jy-1+v2z-1. 


(6) (Poland-96) Let n > 2, aj,...,@, positive numbers whose sum is 1 and 
L1,+..;£p positive numbers whose sum is also 1. Prove that 


_2 7 ja? 
2)" aia; < —— es. 


i<j i=1 


(7) (Turkey-97) Given an integer n > 2, find the minimal value of 


vy x3 oe 
+ ee al ; 
2+%3+...+ In Cea beh Vy U+%o+..4+ Un-1 


where x; are positive numbers whose sum of squares is 1. 


(8) (G.C.Giri) If a,b,c > 0, prove that 
1 &: 1 1. a4 +e 
a b ce  a@3b3c3 
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Problem 1, Solution by Matthew Superdock: 


S- (aib; ale a;b;)° a 0 


1l<i<j<n 
1<i<j<n 1<i<j<n 
n n 
i=l 1<i<j<n i=l 1<i<j<n 


22,2 
> s a; by > oe a,b; - ayo; 
4,J tj 


(2) (29) = es) 


Problem 2, Solution by Toan Phan: By Cauchy inequality, 
a+et+e s 1 
d? 3 


4 


(a? +6? +7)? +17+17) > (at+b+ce"%>?s 


Problem 3, Solution by John Berman: By Cauchy-Schwartz, 


((a + 6) + (b+) +(c+a)) (s+ Soy id 


So 


at+b+e ; a+b+c at+b+c. 9 
a+b | b+e cta 2 


Substituting 3 from both sides yields 


a b c ae Seca 
t t s desire 
b+te cta a+b 2’ eee: 


Problem 4, Solution by Brian Hamrick: Notice that by Cauchy, 


272 2 nd 2 2 2 ye 272 2 2 
2 (ab b*c ca cra a“b bec 9 2, 22 _ 
oa (e+ SF) (eS > (a+b +e) =1. 


a soe a2 . de 
This minimum is attained at ( 733 


sf 
ae 


Problem 5, Solution by Sam Keller: We have tal + ve + eat = 1. Therefore, 
by Cauchy 


x—1 -1 2-1 
JaFTFE= feru+( . ie or ) 2 vest Vyattve= 1 


y 
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Problem 6, Solution by David B. Rush: 


i<j = 
(> i n 1 n fone 
2 any 
& y Li -5 a<l 
i=1 i=1 n—1 a OG 
i Mh ajx? x 
2 144 4 
< x +5 => 
pe. cme roe 
— — 


3 
in 3 
3 
3 


which yields the desired result 


Problem 7, Solution by Damien Jiang: Let S be the given sum and T = 
pa. a2 +...+212%,. By Cauchy-Schwartz, 


$.T> (ssi) 


cyc 


By Power Mean and the given condition 


2 3 
1 1 
(=4) os -; 


Also, T < (n—1)>>.,,. 27 by adding the inequalities 2? + vs > 2a,4x; over i,j. So, 


cyc 
as ; 
ST a -, $>——_.. 
n(n — 1) 
and this value can be achieved by ine each x; = i 
Problem 8, Solution by Wenyu Cao: 
2 
b° ab? a& ab? 
(cee) (axle (ES) «cee DS 
cyc Cc cyc cyc cyc 
a*b? ac? 2) 2 
(oF) (ESF )= ner « Oey 
cyc cyc cyc cyc cyc 


a ab? 2 a® + 8 + 8 Tm, Sh. Gl 
eee ao za a”) jab he 2 ee 


